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$\gamma(\frac{1}{R_{1}}+\frac{1}{R_{2}})$ $=\Delta p$ (9)
$\gamma,$























































$\alpha|_{s=0}=\frac{180-\theta_{c}}{180}.\pi$ , $y|_{s=0}=y_{0}$ , $z|_{s=0}=0$ (23)
$(s, \alpha)$ $\Delta s$ Taylor
$\alpha(s+\Delta s)=\alpha’(s)\Delta s+\frac{1}{2}\alpha’’(s)\Delta s^{2}+o(ds^{3})$ (24)
$\alpha(s)$ Young-Laplace (20)
$\frac{d^{2}\alpha}{ds^{2}}.+\frac{\cos\alpha}{y}(\frac{d\alpha}{ds}-\frac{\sin\alpha}{y})=\beta\sin\alpha$ (25)
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$L=\Delta pV-\gamma\cdot A$ (27)
$V,$ $A$ [6] Lagrange
12
13









$V= \oint\pi y^{2}dz$ $A= \oint 2\pi y\sqrt{1+y_{z}^{2}}dz$ (28)
Lagrangean
$L=J^{\cdot}[\Delta p\pi y^{2}-\underline{9}\gamma\pi y\sqrt{1+y_{z}^{2}}]dz$ (29)
Lagrangean $L=L(y, y_{z})$
$\delta L=\int\frac{\partial L}{\partial y}\delta y+\int\frac{\partial L}{\partial y_{z}}\delta y_{z}$ (30)
$\delta y=0$ Lagrange
$\delta L$ $\delta y$
$\mathit{1}^{\cdot}\frac{\partial L}{\partial y_{\tilde{4}}}\delta y_{z}=\int.\frac{\partial L}{\overline{d}y_{z}}\frac{d}{d_{\tilde{4}}}\delta y$ (31)
— $[ \frac{d}{d_{\tilde{4}}}$






$[ \frac{\partial L}{\partial y}$ $\frac{d}{d_{\tilde{\mathit{4}}}}\frac{\partial L}{\partial y_{\sim}\neg}]$ $\delta y$ (33)
Lagrangean \mbox{\boldmath $\delta$}\sim 0




$\frac{\partial L}{\partial y}=\frac{\partial}{\partial y}\oint[\Delta p\pi y^{2}-\gamma\pi y\sqrt{1+y_{z}^{2}}]dz$ (35)











$=-2 \int\gamma\pi\frac{yy_{\approx z}+yy_{zz}y_{\tilde{k}}^{2}+y_{z}^{2}+y_{z}^{4}-yy_{z}^{2}y_{\sim \mathcal{Z}}}{(1+y_{z}^{2})^{\frac{3}{2}}},dz$ (42)
$=-2$ $\oint\gamma\pi\frac{yy_{\approx z}+y_{z}^{2}+y_{z}^{4}}{(1+y_{z}^{2})^{\frac{3}{2}}}dz$ (43)
$=-2 \int\gamma\pi[\frac{yy_{z_{\tilde{4}}}}{(1+y_{z}^{2})^{\frac{\mathrm{d}}{2}}}$. $+ \frac{y_{\wedge}^{2}\sim}{(1+y_{\mathrm{v}}^{2}\sim)^{\frac{1}{9\sim}}}]dz$ (44)
(36) (44) (34)
$2 \pi f[\Delta py-\gamma\{\sqrt{1+y_{z}^{2}}-\frac{yy_{z\approx}}{(1+y_{z}^{2})^{\frac{3}{\vee 3}}}.-\frac{J_{z}^{2}\uparrow}{(1+y_{\mathit{4}}^{2})^{\underline{\frac{1}{9}}}}.\}]dz=0$
$- \frac{\Delta p}{\gamma}y=$ $-$ $\sqrt{1+y_{\approx}^{2}}+\frac{yy_{zz}}{(1+y_{z}^{2})^{\frac{3}{2}}}+\frac{y_{\approx}^{2}}{(1+\{J_{\wedge}^{2})^{\frac{1}{2}}}$
,
(46)
$- \frac{\Delta p}{\gamma}y=\frac{yy_{\Delta z}\sim}{(1+y_{\acute{k}}^{2})^{\frac{3}{7}}}.\cdot+\frac{y_{z}^{2}-1-y_{z}^{2}}{(1+y_{\forall}^{2}\sim)^{\frac{1}{2}}}$ (47)
$- \frac{\Delta p}{\gamma}y=\frac{yy_{\nu}\sim\chi}{(1+y_{z}^{2})^{\frac{3}{2}}}.-\frac{1}{(1+y_{z}^{2})^{\frac{1}{2}}}$ (48)
$\frac{\Delta p}{\gamma}y=\frac{1}{(1+y_{z}^{2})^{\frac{1}{\sim 9}}}-\frac{yy_{zz}}{(1+y\frac{9}{\underline\gamma})^{\frac{3}{2}}}$ (49)
























































$y \sin\theta\frac{1}{2}\lambda y^{2}+C=0$ $(z_{y}>0)$






$y_{\theta}= \frac{1}{\lambda}\{\cos\theta-\frac{\mathrm{s}\mathrm{i}_{11}\theta\cos\theta}{\sqrt{\mathrm{s}\mathrm{i}_{11^{2}}\theta+\underline{?}\lambda C_{b}}}\}$ (69)
$C_{\iota}$ $\iota$
$\theta$
































$y\sin\theta$ $-$ $\frac{1}{2}\lambda y^{2}+\Gamma=0$ $(z_{y}>0)$ (75)







$y=$ (for all $\theta$ region) (77)
(77) $\lambda<0$
$\sin\theta-\sqrt{\sin^{\underline{9}}\theta+2\lambda\Gamma}<0$ (78)
$y= \frac{\sin\theta-\sqrt{\mathrm{s}^{l}\mathrm{i}\mathrm{n}^{2}\theta+\underline{9}\lambda\Gamma}}{\lambda}$ (for all $\theta$ region) (79)
























$F=\pi(R\sin\phi)^{2}\Delta p+2\pi R\sin\phi\sin\alpha 0$ (90)
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